The Key Project's solution to the twilight zone problem was to map Cepheids out to 20 Mpc and calibrate secondary distance indicators within this volume. The secondary indicators would extend the distance scale out to 100 Mpc.
An important tenet of the Key Project was to exploit the redundancy of distance indicators, as shown in Figure 5 , especially the four secondary distance indicators, the Tully-Fisher relation, surface brightness fluctuations, supernovae, and the fundamental plane.
Cepheids
The Cepheid Period-Luminosity law was discovered by Leavitt early in the twentieth century.
By the end of the century much was understood about the systematics of Cepheids. For example (Madore & Freedman 1991) , Cepheid amplitudes are maximum in the blue, and interstellar absorption is minimum at long wavelengths ( Figure 7) . Therefore, the best strategy for discovering Cepheids is to observe at visible wavelengths; to minimize the effect of dust luminosities are best HST brought a number of strengths to the Cepheid distance scale: linear detectors, multiwavelength observations, and a planned cadence of observations. Figure 8 shows for M33 (Freedman et al 1991) how an absolute distance modulus is obtained with knowledge of the reddening law. Figure 9 shows how a power law observing cadence is superior for luminosity measurement to equally spaced observations (Madore & Freedman 2002 , 2005 .
The results are shown in Figure 10 . The light curves for these periods are unmistakably Cepheids. Our observations populated the range 10-100 days in galaxies with distances of order 10 Mpc. Figure 11 shows a typical field placement for the Key Project in the large face-on spiral galaxy in the Virgo cluster, M100. Twelve V observations were obtained during the sequence and four I observations. Cosmic ray splits were used and a fixed roll angle was adopted. Photometry was carried out on the frames using DoPhot and a custom version of DAOPHOT called ALLFRAME (Stetson 1994) .
A composite I-band period-luminosity relation for 800 Cepheids in 24 galaxies is shown in Figure 12 (corrected for distance) (Ferrarese et al 2000) . Ferrarese et al. (2000) also carried out a comprehensive comparison of Key Project distances with other prominent distance indicators, such as the tip of the red giant branch (e.g. Sakai et al. 1997 ) and surface brightness fluctuations (Tonry et al. 2001) (Figure 13 ) and the planetary nebula luminosity function (Ciardullo & Jacoby 1992) and the globular cluster luminosity function (Secker & Harris 1993) (Figure 14) . 
Metallicity Calibration
The Cepheid period luminosity relation is a straightforward primary distance indicator if the precepts described above are followed. But there is a complication. Cepheids vary in their chemical composition, and the period luminosity relation is affected. We can write
where Z is the metallicity of the field and Z LM C is the metallicity of the LMC.
However, theory is not predictive, even about the sign of γ. According to Chiosi, Wood & Capitanio (1993) γ V I = -0.11 mag/dex, but elsewhere we find with different opacities γ V I = +0.06 mag/dex. The Key Project took an empirical approach, described by Kennicutt (1998) . Both an inner and an outer field were observed in M101 (Figure 15 ), a galaxy with a large abundance gradient ( Figure 16 ). The Cepheid metallicities were assumed to follow the oxygen abundances of nearby HII regions. The inner field modulus was found to be 29.20 ± 0.09 mag, and the outer modulus was 29.36 ± 0.08 mag. There was a factor of five difference in Z. This yielded γ = -0.24 ± 0.16. Oxygen abundances were measured for each of the Key Project galaxies by Zaritsky, Kennicutt, and Huchra (1994) .
Confirmation of this result comes from a comparison of tip of the red giant branch distances (TRGB) and Cepheid distances by Ferrarese et al. (2000) (Figure 17 ).
More recent work has strengthened these results. Mould & Sakai (2008 
Measurement of the Hubble Constant
Four secondary distance indicators were calibrated by the Key Project. The first was the TullyFisher relation (Figure 18 ). Sakai et al. (2000) obtained H 0 = 71 ± 3 ± 7 km s −1 Mpc −1 , where the first uncertainty is the random error and the second uncertainty is the systematic error.
Next comes the fundamental plane. Kelson et al. (2000) used Cepheid distances to the Leo, Virgo, and Fornax clusters to calibrate the fundamental plane and the D n ,σ relation (Figure 20) , obtaining H 0 = 78 ± 5 ± 9 km s −1 Mpc −1 . Type Ia supernovae were calibrated by Gibson et al. (2000) , using 6 supernova hosts with measured decline rates, some of them reworked from Saha et al. (1999) . Figure 21 shows the application of the calibration to supernovae out to 30,000 km s −1 , yielding H 0 = 71 ± 2 ± 7 km s −1 Mpc −1 .
Finally, Ferrarese et al. (2000a) calibrated surface brightness fluctuations in early type galaxies, obtaining H 0 = 69 ± 4 ± 6 km s −1 Mpc −1 .
A good summary of the results is provided by Figure 22 , which shows the Cepheids and the calibrated distance indicators to a redshift of 0.1, well beyond the effect of local velocity field perturbations. Hubble's (1929) distances are confined to the first tick mark in Figure 23 . The uncertainties in the Hubble Constant remain dominated by systematic errors. The first of these is reddening, and this has been tested in work by Macri et al. (2001) , who reobserved many of the Key Project Cepheids with the NICMOS infrared camera. Their results for M81 are shown in Figure 24 . Overall, the H band distances agreed with the Key Project distances to 1%.
We have dealt with the second systematic error, metallicity differences with the Large Magellanic Cloud (LMC), but the LMC remains the principal systematic error because of the assumption of its distance modulus, 18.50. A second fiducial distance has subsequently become available in the maser distance of NGC 4258. Herrnstein et al. (1999) obtained the distance of this galaxy by fitting a simple kinematic model to the maser radial velocities and VLBI proper motions (7.3 ± 0.4 Mpc). The Cepheid distance is 7.5 ± 0.3 Mpc (Macri et al. 2006 ). In addition, HST trigonometric parallaxes for a sample of Cepheids have become available (Benedict et al. 2007) , confirming the Key Project period-luminosity calibration, as shown in Figure 25 . The probability distribution for H 0 , combining the results of the secondary distance indicators and the full error budget of the Key Project is shown in Figure 26 (Freedman et al. 2001) .
The Team
Most of the team members (many referenced above) are captured in Figure 27 . Special roles were played by the individuals depicted in Figure 28 and 29. 
Subsequent Observations and Future Prospects
A number of important observations have been made since the publication of the Key Project results. The Supernova and H 0 for the Equation of State (SHOES) project has carried out a differential analysis of the supernova hosts NGC 4536, 4639, 3982, 3370, 3021 and 1309 with respect to NGC 4258. This eliminates uncertainties such as photometric transformations and crucially, the LMC distance. The maser distance to NGC 4258 is assumed instead. In this way, Riess et al. (2009) obtain H 0 = 74.2 ± 3.6 km s −1 Mpc −1 . They also find a value of w in the equation of state w = P/ρ = 1.12 ± 0.12.
Most importantly, the Hubble Constant has been deduced from the position of the first acoustic peak in the small scale anisotropy of the cosmic microwave background. Given the sound horizon on the surface of last scattering (143 ± 4 Mpc) and the angular size of the first acoustic peak (0.601 Progress will continue in the classical distance scale of the Key Project too. The NASA mission SIM-Lite is expected to yield a rotational parallax from velocities and proper motions for the galaxies M31 and M33 to 1% accuracy. This will provide a definitive Cepheid period-luminosity relation. 
